The experiment was conducted in the experimental area of Sher-e-Bangla Agricultural University, Sher-e-Bangla Nagar, Dhaka during March to June, 2014 to study the genetic variability, correlation and path co-efficient analysis for yield and yield contributing characters of maize. In this experiment 25 maize genotypes were used as experimental materials. The experiment was laid out in Randomized Complete Block Design (RCBD) with three replications. Mean performance, variability, correlation matrix and path analysis on different yield contributing characters and yield of maize genotypes were estimated. The highest grain yield/plant (272.21 g) was recorded in the genotype of BARI Hybrid Maize-6, whereas the lowest grain yield/plant (180.40 g) from the genotype of NZ-003. Phenotypic coefficient of variation was higher than the genotypic coefficient of variation for all the yield contributing traits. In correlation study, significant positive association was recorded for grain yield/plant of maize genotypes with plant height (0.235), tassel height (0.359), number of grains/cob (0.854), cob length (0.390), cob diameter (0.313) and weight of 1000-grains (0.689). Path analysis revealed that days to initiation of male flower had positive direct effect (0.132), days to initiation of female flower had negative direct effect (-0.254), days to maturity had positive direct effect (0.178), plant height had positive direct effect (0.314), tassel height had positive direct effect (0.234), ear length had positive direct effect (0.197), number of grains/cob had negative direct effect (-0.095), cob length had positive direct effect (0.167), cob diameter had positive direct effect (0.168) and that weight of 1000-grains had positive direct effect (0.217) on yield / plant.
INTRODUCTION
Maize (Zea mays L.) belongs to the family Poaceae is one of the most important photo-insensitive, cross pollinated cereal crops and ranks 3 rd in acreage and production in Bangladesh. It is the third most important grain crop after wheat and rice and it accounts for 4.8% of the total cropped land area and 3.5% of the value of agricultural output (Ahmad et al., 2011) . It was originated from subtropical regions, probably from the highlands of Mexico and today it is a leading crop in many temperate regions. In Bangladesh, maize cultivated in about 152 thousand hectares of land and total annual production is 887 thousand Metric tons with an average yield of 5.83 t ha -1 (BBS, 2014) . Introduction of quality protein maize (QPM) in Bangladesh is a long aspiration to feed the million malnourished populations. Thus, maize should get priority considering the protein malnutrition of the people, because it contains more digestible protein than the other cereals (Ahamed, 2010) . Maize is grown as grains as well as fodder crop, although it has been cultivated in limited area ranking 3 rd most important cereal crops in Bangladesh, recently its cultivation gaining popularity and it occupied 2 nd position next to rice in the preceding year (DAE, 2012) . As food, it can be consumed directly as green cob, roasted cob or popped grain. Maize grain can be used for human consumption in various ways such as corn meal, fried grain and flour. Moreover, 100 g maize grains contain 90 mg carotene, 1.8 mg niacin 0.8 mg thiamin and 0.1 mg riboflavin (Chowdhury and Islam, 1993) . Maize oil is used as the best quality edible oil. Green parts of the plant and grain are used as the feed of livestock and poultry. Stover and dry leaves are used as good fuel (Ahmed, 1994) . The important industrial use of maize includes in the manufacture of starch and other products such as glucose, high fructose sugar, maize oil, alcohols, baby foods and breakfast cereals (Kaul, 1985) .. Maize is one of the most productive C4 plant with a high rate of photosynthetic activity. Maize has the highest potential for carbohydrate production per unit area per day. Stem and foliage of maize plant can be used as livestock feed. Stalk, dry leave covering of cobs (husks) and shelled cobs can be used as fuel (Ahmed et al., 2011) . It can be grown all the year round in Bangladesh, and fitted in the gap between the main cropping seasons without affecting the major crops. It can also be grown in flood prone areas under no tillage, and with no inputs (Efferson, 1982) . With its multipurpose properties, it will undoubtedly play a vital role in reducing the food shortage around the world, especially in Bangladesh. Maize is being cultivated all over the world but the yield of maize is low in Bangladesh as compared to the other maize growing countries. To guarantee high yield of maize crop, farmers often grow improved varieties usually from different sources either alone or with other local varieties, resulting in diversity among cultivars grown within and among farmers. Genetic variability, which is a heritable difference among cultivars, is required in an appreciable level within a population to facilitate and sustain an effective long-term plant breeding program. Progress from selection has been reported to be directly related to the magnitude of genetic variance in the population (Helm et al., 1989; Hallauer and Miranda, 1995; Tabanao and Bernardo, 2005) . Large amount of genetic variability has been observed to occur in the original accessions and races among sampled population representing different climatic, geographical regions (Ilarslan et al., 2002) . Abayi et al. (2004) observed significant genetic variation in important agronomic traits, especially earliness to sufficiently justify the initiation of selection program. The results of Jotshi et al. (1988) , Alvarez and Lasa (1994) , Lu et al. (1994) and Zhang et al. (1995) demonstrated the importance of quantifying genetic variability among maize cultivars grown in an area before initiation of breeding program. Information of genetics on yield and other associated characters those are influenced by the local environment is limited but such information is prerequisite to plan any breeding program for development of high yielding maize (Agrawal, 2002) . Among the various traits, grain yield in maize is the most important and complex quantitative traits controlled by numerous genes (Zdunic et al., 2008) . Yield being a complex trait, is considerably influenced by different contributing yield components like ear height, plant height and 1000-grain weight (Rahman et al., 1995) . The yield of hybrids obtained from inbred lines that have high grain yield. Likewise, the yield of hybrids obtained from inbred lines that have low grain yield. It was attempted to select hybrid maize parent lines that give the highest yield using discriminate analysis techniques (Oz, 2012) . Grain yield is directly and positively associated with ear weight. Improvements in yield can be achieved by selection for grain yield, plant height and ear height (Prodhan, 1997) . The additive genetic variance component is the most important component of genetic variability for all the traits (Oz, 2012; Betran and Hallauer, 1996) .With conceiving the above scheme and discussion in mind, the study was conducted to know the yield potentiality of different maize genotypes , to know the nature of association of traits, direct and indirect relation between yield contributing characters of maize genotypes and to screen out the suitable maize genotypes for future breeding program.
MATERIALS AND METHODS
The field experiment was conducted during the period of March to June, 2014.The present research work was conducted in the experimental area of Sher-eBangla Agricultural University, Sher-e-Bangla Nagar, Dhaka.The experiment was laid out in Randomized Complete Block Design (RCBD) with three replications. The total area of the experimental plot was 1557.5 m 2 with length 89.0 m and width 17.5 m. The total area was divided into three equal blocks. Each block was divided into 25 plots where 25 maize genotypes were allotted at random. There were 75 unit plots altogether in the experiment. The size of the each plot was 4.5 m × 3.0 m. The distance maintained between two blocks and two plots were 1.0 m and 0.5 m, respectively.Green manure and decomposed organic matter are used @ of 6.0 ton /hectare before final land preparation. The chemical fertilizers such as Urea, TSP, MOP, Gypsum, Boric acid and Zinc sulphate were applied in the rows at the rate of 50-195-35-100-10-10 and 10 kg/ha respectively as basal doze. The rest 120 kg Urea was applied in three equal splits (i.e. 40 kg/splits) at 25, 45 and 65 days after planting as side dressing, 3-5 cm away from the plant and the furrows of the fertilizer are hilled up immediately. At the time of third dressing of Urea 35 kg of MOP (rest) was also used.In this experiment 25 maize genotypes (Table 1) were used as experimental materials which were produced in the 2012-2013 cropping season, and the purity and germination percentage were leveled as 94% and 91%, respectively. Data was recorded on days to initiation of male flower, days to initiation of female flower, days to maturity, plant height (cm), tassel height (cm), ear length (cm), number of grains/cob, cob length (cm), cob diameter (mm), weight of 1000-grains and grain yield/ plant. Genotypic and phenotypic variances were estimated according to the formula given by Johnson et al. (1955) . Genotypic and phenotypic correlation coefficients were calculated as according to Miller et al. (1958) . Path coefficient analysis was estimated according to method suggested by Dewey and Lu (1959) .
RESULTS AND DISCUSSION
Mean sum of square due to genotypes were significant for all the characters suggesting presence of considerable genetic variation in respect of various characters. The analysis of variance indicated the existence of sufficient amount of variability among genotypes for all the characters studied so the genotypes were widely variable. In the present study, the phenotypic variance was in general higher than the genotypic variance for all the characters. Thus it suggests the substantial influence of environment besides the genetic variation for expression of these traits. **: Significant at 0.01 level of probability; *: Significant at 0.05 level of probability Highly significant positive association was recorded for days to initiation of male flower with days to initiation of female flower (0.892), days to maturity (0.475) and ear length (0.940) ( Table 4) . Highly significant positive association was recorded for days to initiation of female flower with days to initiation of male flower (0.892), days to maturity (0.516) and ear length (0.832) ( Table 4) . Highly significant positive association was recorded for days to maturity of maize genotypes with days to initiation of male flower (0.475), days to initiation of female flower (0.516) tassel height (0.320) and ear length (0.475) ( Table 4) . Highly significant positive association was recorded for plant height of maize genotypes with tassel height (0.271), cob diameter (0.817) and yield/plant (0.235) ( Table 4) . Highly significant positive association was recorded for tassel height of maize genotypes with days to maturity (0.320), plant height (0.271), cob length (0.312), cob diameter (0.308), weight of 1000-grains (0.320) and grain yield/plant (0.359) and significant positive association was recorded in number of grains/cob (0.243) ( Table 4) . Highly significant positive association was recorded for ear length of maize genotypes with days to initiation of male flower (0.940), days to initiation of female flower (0.832) and days to maturity (0.475) ( Table 4) . Shahrokhi and Khorasani (2013) reported that total yields showed significant association with ear height of maize. Highly significant positive association was recorded for number of grains/cob of maize genotypes with tassel height (0.243), cob length (0.373), cob diameter (0.249) and grain yield/plant (0.854) ( Table 4) . (Table 4 ). Significant positive association was recorded for cob diameter of maize genotypes with plant height (0.817), tassel height (0.308), number of grains/cob (0.249), weight of 1000-grains (0.222) and grain yield/plant (0.313) ( Table 6 ).Highly significant positive association was recorded for weight of 1000-grains of maize genotypes with tassel height (0.320), cob diameter (0.222) and grain yield/plant (0.689) ( Table 4) .Highly significant positive association was recorded for grain yield/plant of maize genotypes with plant height (0.235), tassel height (0.359), number of grains/cob (0.854), cob length (0.390), cob diameter (0.313) and weight of 1000-grains (0.689. Tusuz and Balabanl (1997) reported that yield was significantly correlated with 50% silking date (r = 0.67), plant height (r = 0.50), ear height (r = 0.42) and harvest moisture percentage (r = 0.43).Path co-efficient analysis denotes the components of correlation coefficient within different traits into the direct and indirect effects and indicates the relationship in more meaningful way. The results of the path co-efficient analysis are presented in Table 3 .Path analysis revealed that days to initiation of male flower had positive direct effect (0.132) on yield/plant (Table 4 ).Path analysis revealed that days to initiation of female flower had negligible positive indirect effect through plant height, number of grains/cob and weight of 1000-grains.Path analysis revealed that days to maturity had positive direct effect (0.178) on yield/plant (Table 4) . It showed negligible positive indirect effect through days to initiation of male flower, days to initiation of female flower, days to maturity, plant height, ear length and number of grains/cob.
Path analysis revealed that plant height had positive direct effect (0.314) on yield/plant (Table 5) . It showed negligible positive indirect effect through days to initiation of male flower, days to initiation of female flower, number of grains/cob and cob diameter. Path analysis revealed that tassel height had positive direct effect (0.234) on yield/plant (Table  5) . It showed negligible positive indirect effect through days to maturity, ear length, cob length and weight of 1000-grains, while tassel height showed negative indirect effect through days to initiation of male flower, days to initiation of female flower, plant height, number of grains/cob and cob diameter. Path analysis revealed that ear length had positive direct effect (0.197) on yield/plant (Table 5) . It showed negligible positive indirect effect through days to initiation of female flower, plant height, number of grains/cob, cob length and cob diameter. Path analysis revealed that number of grains/cob had negative direct effect (-0.095) on yield/plant (Table 5) . It showed negligible positive indirect effect through days to initiation of male flower, days to maturity, tassel height, ear length and weight of 1000-grains. Path analysis revealed that cob length had positive direct effect (0.167) on yield/plant (Table 5) . It showed negligible positive indirect effect through days to initiation of male flower, days to initiation of female flower, plant height and ear length, while cob length showed negative indirect effect through days to maturity, tassel height, number of grains/cob, cob diameter and weight of 1000-grains.Path analysis revealed that cob diameter had positive direct effect (0.168) on yield/plant (Table 5) . It showed negligible positive indirect effect through days to maturity, tassel height, ear length, number of grains/cob and weight of 1000-grains. Path analysis revealed that weight of 1000-grains had positive direct effect (0.217) on yield/plant (Table 5) . It showed negligible positive indirect effect through days to initiation of male flower, days to initiation of female flower, days to maturity, tassel height and number of grains/cob. Residual effect = 0.2198
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It could be concluded from the foregoing discussion that seven trait viz., days to initiation of male flower, days to maturity, plant height (cm), tassel height (cm) , ear length (cm), cob length (cm) and cob diameter (mm) had direct and positive effect on grain yield per cob. On the other hand, days to maturity, plant height (cm), tassel height (cm) , ear length (cm), cob length (cm) and cob diameter (mm) showed high positive and direct effect on grain yield per cob. There are much scope of improvement of yield if selection pressure is exerted on days to maturity, plant height (cm), tassel height (cm), ear length (cm), cob length (cm) and cob diameter (mm) .
